Over a 5 year period open valvotomy was performed on 13 patients under the age of one year with critical aortic stenosis. All 13 survived operation. There were two late deaths-one 38 days after operation, associated with an unrelated neurosurgical procedure and the other 2 years 6 months after when aortic root enlargement and replacement of the aortic valve were performed. During this period two other infants presented with aortic stenosis. One, who was very ill before transfer, died before operation could be performed. The September 1987, 13 patients presented with critical aortic stenosis. Their median age was 14 days (range 1-9 1) and the median weight was 4 0 kg (range 2 2-64). Endocardial fibroelastosis was present in four patients. Three patients were pulseless and poorly perfused at presentation-one of them had an initial pH of 6-9 and the other two were resuscitated with immediate ventilation and intravenous bicarbonate before blood gases were measured. Seven patients presented with heart failure. Three were symptom free and the gradients from left ventricle to ascending aorta were therefore investigated. Two of these patients underwent preoperative cardiac catheterisation (no other patients were catheterised before operation); the third had ST segment depression on an electrocardiogram and the aortic valve gradient was assessed by continuous wave Doppler. The mean gradient of these three (left ventricle to aorta) was 120 mm Hg. None of the 13 patients had a hypoplastic left ventricle by echocardiographic criteria."' Another two patients were excluded. One patient had disseminated intravascular coagulation, necrotising enterocolitis, and a pulmonary haemorrhage before transfer to our institution and died before operation could be performed. The other had a hypoplastic left ventricle. At echocardiography the diameter of the mitral valve was <10 mm and the ventricle was spherical with a maximum transverse cavity dimension of 6 mm. This is in keeping with previously described criteria for diagnosing a hypoplastic left ventricle. Although this patient underwent valvotomy he died after operation. He was considered to be part of a separate subgroup and to have died as a consequence ofa small mitral valve annulus and a small left ventricle.
The mortality for aortic valvotomy in children over one year of age is low.'2 In contrast, mortality is high in those below the age of one year. Various operative techniques have been used in infancy including circulatory arrest and hypothermia,3 inflow occlusion and partial cardiopulmonary bypass,4 inflow occlusion alone,57 cardiopulmonary bypass2 8 9 transventricular valvotomy with blunt dilatation,' 01' and transventricular balloon dilatation of the valve.2 13 The surgical mortality in these studies has varied from 9% to 66%. Recently, small series treated by percutaneous balloon dilatation have been reported.'1 '6 In the largest series published so far mortality was high7-l'9 and transverse tears of the aortic wall were reported with this technique. 20 13 patients presented with critical aortic stenosis. Their median age was 14 days (range 1-9 1) and the median weight was 4 0 kg (range 2 2-64). Endocardial fibroelastosis was present in four patients. Three patients were pulseless and poorly perfused at presentation-one of them had an initial pH of 6-9 and the other two were resuscitated with immediate ventilation and intravenous bicarbonate before blood gases were measured. Seven patients presented with heart failure. Three were symptom free and the gradients from left ventricle to ascending aorta were therefore investigated. Two of these patients underwent preoperative cardiac catheterisation (no other patients were catheterised before operation); the third had ST segment depression on an electrocardiogram and the aortic valve gradient was assessed by continuous wave Doppler. The mean gradient of these three (left ventricle to aorta) was 120 mm Hg. None of the 13 patients had a hypoplastic left ventricle by echocardiographic criteria."' Another two patients were excluded. One patient had disseminated intravascular coagulation, necrotising enterocolitis, and a pulmonary haemorrhage before transfer to our institution and died before operation could be performed. The other had a hypoplastic left ventricle. At echocardiography the diameter of the mitral valve was <10 mm and the ventricle was spherical with a maximum transverse cavity dimension of 6 mm. This is in keeping with previously described criteria for diagnosing a hypoplastic left ventricle. Although this patient underwent valvotomy he died after operation. He was considered to be part of a separate subgroup and to have died as a consequence ofa small mitral valve annulus and a small left ventricle.
METHODS
All patients had an open aortic valvotomy. Conventional cardiopulmonary bypass with moderate hypothermia was used in 11 patients and inflow occlusion in two patients.
Eleven of the patients were studied with continuous wave Doppler (Doptech scanner), cross sectional echocardiography, and M mode echocardiography and the other patient was studied by Doppler flow at another hospital. Investigations were performed at a median of 2 years 11 months (range 7 months-5 years) after operation. Ofthe 1 1 M mode echocardiograms, 10 were of sufficiently high quality to enable digitisation to be performed (fig 1) as previously described.22 Three beats were digitised from each patient. Left ventricular cavity dimensions and posterior wall thickness were measured throughout the cardiac cycle ( fig 2) . From these we obtained indices of systolic function (percentage systolic wall thickening, fractional left ventricular shortening (%), peak rate of systolic wall thickening (cm/s) and diastolic function (peak rate of diastolic wall thinning cm/s, and peak rate of left ventricular filling cm/s) ( fig 3) .
All data were expressed as mean (1 SD). Variables were compared by Student's t test. The null hypothesis was rejected if p < 0 05.
We compared results obtained with previously reported normal ranges for children aged 1-3 and 3-5 years from our hospital. per minute, which resemble normal rates. 3-the original embryonal structure. 6 We have, therefore, performed percutaneous balloon dilatation of the aortic valve when repeat valvotomy has been required.
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